Localization and subcellular distribution of smg p25A, a ras p21-like GTP-binding protein, in rat brain.
We have made a monoclonal antibody which specifically recognizes smg p25A among many ras p21/ras p21-like GTP-binding proteins thus far purified from bovine brain membranes. By use of this antibody, we have investigated the localization and subcellular distribution of smg p25A in rat brain by light and electron microscopic immunocytochemistry and by immunoblotting. By light microscopic immunocytochemistry, specific immunoreactivity is widely distributed, most abundant in neuropil, weak in neuronal somata, and absent from white matter. By electron microscopic immunocytochemistry, intense labeling is demonstrated on most of the synapses and concentrated in the presynaptic area where synaptic vesicles are observed. Presynaptic plasma membranes are weakly labeled but mitochondria, postsynaptic plasma membranes, and postsynaptic densities are unlabeled. In subcellular fractionation analysis of cerebrum, about one-fifth of smg p25A is found in the soluble cytosol fraction and the rest is found in the particulate fraction. About half of the particulate-bound smg p25A is recovered in the P2 fraction containing synaptosomes, mitochondria, and myelin, among which a major portion of smg p25A is recovered in the synaptosomal fraction. In the synaptosomal fraction, smg p25A is concentrated about 8-fold in the fraction containing synaptic vesicles and about 3-fold in the fraction containing synaptic plasma membranes compared with the original homogenate. smg p25A is present at a low level in the fraction containing synaptosomal soluble substances but almost absent from the fractions containing intrasynaptosomal mitochondria or post-synaptic densities. These results suggest that smg p25A plays important roles in the regulation of synaptic functions such as exo-endocytotic recycling of synaptic vesicles during neurotransmitter release.